INTRODUCTION
============

Erectile dysfunction (ED) is defined as the inability to obtain or maintain an erection long enough to achieve a satisfactory sexual activity. ED affects from 12 to 69% males in the world, depending on the age group ([@B1]-[@B7]). The number of affected Brazilian men ranges from 3 to 48%, depending on the measurement instrument used, being more prevalent in individuals of low educational level, and those who are hypertensive or diabetic ([@B8], [@B9]).

Clinical studies commonly use questionnaires in the evaluation of ED due to their capacity to evaluate physical, psychological and social aspects ([@B10], [@B11]). The International Index of Erectile Function (IIEF), and its short version IIEF-5, is one of the most used instruments. The IIEF is considered the gold standard and the IIEF-5 is largely used because of its short length with only 5 questions. However, the coverage of the multiple aspects of male sexuality besides erection by both instruments is questioned ([@B12]), since they deal only superficially with the patients' perception and satisfaction with their erections ([@B13]).

With the appearance of various ED treatment options, the assessment of self-perceived penile hardness has received more attention and been the subject of studies that have led to the development of a new short and patient-friendly assessment instrument, the "Quality of Erections Questionnaire" (QEQ) ([@B13]). It measures the patients' satisfaction with their erections and identifies those who would like to undergo treatment ([@B14]).

Since the QEQ covers physical, psychological and social aspects of male sexuality and focuses more on penile hardness and the patients' individual needs, it provides a differential assessment in relation to the IIEF ([@B14], [@B15]). This may favor the follow-up of clinical and psychosocial response to non-pharmacological ED treatment, such as physical therapy, and changes in life style. Apart from focusing on the erectile function, it is important to determine the impact of ED on quality of life (QoL). This study describes the correlations between the QEQ and the IIEF results in the quantification of ED and the QoL measured with the RAND-36, an instrument similar to the SF-36 ([@B16]), but which has a simpler scoring system and is publicly available.

MATERIALS AND METHODS
=====================

QEQ Translation and validation
------------------------------

The original English version of the QEQ was made publicly available by Pfizer New York® and has been translated to Brazilian Portuguese. After obtaining the author's permission, the QEQ was translated and backtranslated by two professors fluent in English for analysis of equivalence between the versions in the two languages. Next, urologists evaluated the adequacy of the Portuguese version ([Figure-1](#f01){ref-type="fig"}).

Figure 1Final version of the EQF in Portuguese

Subjects
--------

After approval of this study by Unicamp's ethics committee, 197 patients from a public andrology clinic were consecutively invited during routine consultations to participate in this study from January 2009 to February 2012 ([Figure-2](#f02){ref-type="fig"}). The patient inclusion criteria were: having had a stable sexual partner for at least six months, being literate and over 18 years of age. The exclusion criteria were refusal to participate in the study and the use of IPDE-5 between the test and retest. If the patients were already using oral or injectable ED medication, they were instructed to answer the questions considering the effect of the medication in use.

Figure 2Study flow chart.

The patients were informed about the purpose of the study by the examiner privately. After giving their written informed consent, the patients were requested to fill in an evaluation sheet and answer the QEQ and RAND-36. The evaluation sheet items were age, skin color, marital status, occupation, level of education, monthly income. Concerning diseases, the patients were asked about their ability to walk with or without aid, neurological diseases, diabetes, hypertension, heart disease, androgen deficiency of the aging male (ADAM), urological examination for description of the anatomic part and type of treatment received, when ED symptoms started and whether the treatment had already been started. The patients also replied questions concerning their life style such as alcoholism, smoking, regular physical exercising and number of attempts of sexual intercourse in the previous month.

The answers were checked after the patients had answered the evaluation sheets and the patients were asked to complete any missing information. When the questionnaires were fully answered, a new date was scheduled for the QEQ retest at about 28 days after the first test.

Instruments
-----------

To compare the instruments of measurement of sexual life and QoL, we took into account the time aspect. The questions of all the instruments used in this study (QEQ, IIEF and RAND-36) concerned the month previous to the survey.

IIEF
====

The IIEF was originally developed in English and validated for the assessment of the degree of severity of erectile dysfunction. It is made up of 15 items. It was translated to Portuguese ([@B17]) and validated in Brazil in 2013 ([@B18]) and is also available in another 32 languages ([@B19]). The questionnaire comprises five domains: erectile function, orgasm, sexual desire, sexual satisfaction and general satisfaction. The IIEF score is compartmentalized and ranges from 1 to 75 points.

The erectile function domain classifies the patients into five categories depending on the degree of severity of ED. Between 26 and 30 points, the individual is considered normal or without erectile dysfunction, between 22 and 25 point, as having mild ED, between 17 and 21 points, as having mild/moderate ED, between 11 and 16, with moderate ED, and from 1 to 10 points, with severe ED.

The sensitivity and specificity are adequate but the IIEF is limited by the exclusion of other aspects of male sexuality and the relationship with a partner ([@B19]).

QEQ
===

The QEQ was developed and validated in English and is made up of six items. It focuses on the patients' satisfaction with the quality of their erections. It takes into account the quality of erection, time necessary to achieve an erection and its duration ([@B13]-[@B15]).

The instrument can be filled out in 3 min and is sensitive in the assessment of changes resulting from effective ED treatments. It has demonstrated high internal consistency and one-dimensional structure. The final score ranges from 0 to 100 points. The higher the score, the better the quality of erection ([@B13]-[@B15]).

RAND 36-Item Health Survey
==========================

The RAND-36 is a general QoL evaluation instrument. It assesses physical aspects, pain, functional capacity, mental health, emotional aspects, social aspects, vitality and general health condition. Its questions are similar to those of the MOS SF-36 ([@B16], [@B20]), but it has a simplified score, developed by the International Resource Center for Health Care. All 36 items are scored from 10 to 100%, the higher the score, the better the health condition.

Statistical analysis
--------------------

The study sample was profiled according to the investigation variables using frequency tables of categorical variables with absolute frequency (n) and percentage (%) values and descriptive statistics for continuous variables. Categorical variables were compared between groups using the Fisher exact test. Numerical variables were evaluated between two groups using the Mann-Whitney test, and between three or more groups with the Kruskal-Wallis test due to the lack of normal distribution of the variables.

The Spearman correlation coefficient was used to analyze the correlation between numerical variables. The QEQ (Brazil) score temporal stability (test-retest) was assessed with intra-class correlation (ICC), and the internal consistency of the translated version, with Cronbach's alpha coefficient. The statistical significance level for the tests was 5% (p\<0.05).

RESULTS
=======

Of the 197 respondents, most were white, 167 self-reported ED, were aged between 23 and 82 years, with a mean age of 57 and median of 58.5 years. The time elapsed before ED complaint varied from 0.3 to 25 years, with a mean of 4.9 years. 30 of the men without ED were under medical follow-up for infertility, age range of 23-61, mean age of 34 and median of 33 years.

Two of the men with self-reported ED declined to participate in the study and three were excluded because they used IPDE-5 between the test and the retest. Patients with infertility complaint and without ED were intentionally included in this study for evaluation of equivalence of the questionnaires in the absence of ED. Age distribution and social and ethnic characteristics are detailed in [Tables 1](#t1){ref-type="table"} and [2](#t2){ref-type="table"}. The scores of men with self-reported ED are given in [Table-3](#t3){ref-type="table"}.

Table 1Caracteristics of patients with erectile dysfunction.VariableQEQ Test - Retest (n=101)QEQ No Retest (n=61)pAge (mean)58 (23-82)55.08 (23-78)0.260Sexual frequency (per month)6.37 (0-28)4.88 (0-28)0.340Time from the beginning of symptoms (Years)4.72 (0.3-20)5.13 (0.3-25)0.480Use of PDE-5 inhibitor33 (32.67%)22 (36.07%)0.660**Race**  White90 (89.11%)43 (70.5%)0.007  Black4 (3.96%)10 (16.39%)  "Brown" (Black/White)7 (6.93%)8 (13.11%)**Age (decades**)  \<50 years24 (23.76%)18 (29.51%)0.850  50-59 years29 (28.71%)16 (26.23%)  60-69 years32 (31.68%)19 (31.15%)  ≥ 70 years16 (15.84%)8 (13.11%)**Familiar income per month\***  ≤ 30019 (18.81%)20 (32.79%)0.094  60033 (32.67%)21 (34.43%)  90044 (43.56%)16 (26.23%)  ≥ 12005 (4.95%)4 (6.56%)**Literacy**  Literate70 (69.30%)51 (83.61%)0.130  High school25 (24.75%)6 (9.84%)  More than high school6 (5.94%)4 (6.56%)**Co-morbidities**  Diabetes36 (35.64%)16 (26.23%)0.210  Hypertension54 (53.47%)29 (47.54%)0.460  Hypercolesterolemia18 (17.82%)20 (32.79%)0.020  Hormonal treatment10 (9.9%)1 (1.64%)0.054  Radiotherapy6 (5.94%)4 (6.56%)1  Radical prostatectomy6 (5.94%)5 (8.2%)0.710  Alcoholism23 (22.77%)15 (24,6%)0.790  Smoking10 (9.9%)12 (19,67%)0.080  Sedentarism56 (55%)30 (49%)0.430[^2]

Table 2Caracteristics of patients without erectile dysfunction.Variablesn=30Age (mean)34 (23-61)Sexual frequency (per month)11 (2-28)**Race**  White29(97%)  Black1(3%)  "Brown" (Black/White)0**Familiar income per month\***  ≤ 3001(3%)  60010(33%)  90012(40%)  ≥12007(23.33%)**Literacy**  Literate4(13%)  High school18(60%)  More than high school8(27%)**Co-morbidities**  Diabetes2(7%)  Hypertension2(7%)  Hypercolesterolemia0  Hormonal treatment0  Radiotherapy0  Radical prostatectomia0  Etilism1(3%)  Smoking2(7%)  Sedentarism19(63%)[^3]

Table 3-- Scores of IIEF, QEQ and RAND 36-Itens for patients with erection dysfunction.SCORESNMeanMedianMin-Max.SD**International Index of Erectile FunctionTotal**16234.9933.55-7517.33**Subdomains**  Erectile function16213.12121-488.51  Orgasmic function1625.3850-103.57  Sexual desire1626.366.50-102.48  Intercourse satisfaction1625.655.50-154.19  Overall satisfaction1624.6840-102.69**Quality of Erections Questionnaire**  Test16241.74%37.50%0-100%31.89  Retest10138.66%41.66%0-100%33.04**RAND 36-Item Health SurveyTotal16264.36%67.78%8.75-95%20.74**  Physical functioning16269.79%80%0-100%28.67  Role limitations due physical problems16257.41%50%0-100%39.79  Role limitations due emotional problems16260.90%66.67%0-100%40.63  Vitality16261.55%65%0-100%23.69  General mental health16265.39%68%0-100%24.5  Social Functioning16270.68%75%0-100%28.46  Bodily pain16264.46%67.50%0-100%27.84  General health perceptions16257.16%61.25%12.5-100%21.56

Some of the patients with ED (n=61) did not participate in the retest. However, the group of ED patients who did not come for or interrupted the retest was considered statistically homogeneous and were considered as a single group, the only significant difference being a greater number of hypercholesterolemia ([Table-1](#t1){ref-type="table"}).

The Portuguese version of the QEQ had high internal consistency (α Cronbach 0.93), high stability between test and retest (ICC 0.83, with IC 95%: 0.76, 0.88, p\<0.001) and a Spearman correlation coefficient r=0.82 (p\<0.001), which confirmed the high correlation between the values. No floor or ceiling effects were observed for ED patients that might compromise the reliability of the questionnaire translated into Portuguese, QEQ 0% in 15.43% and QEQ 100% in 4.32%.

The IIEF and QEQ scores of the population as a whole, including both ED and non-ED patients, were correlated. The strongest correlations were found between QEQ and total IIEF (r=0.73, p\<0.001), between QEQ and Erectile Function (r=0.71, p\<0.001) and between QEQ and the general sexual satisfaction domain (r=0.73, p\<0.001). The correlation values are given in [Table-4](#t4){ref-type="table"}.

Table 4Spearman Correlation (QEQ Versus IIEF, QEQ Versus RAND 36-Item Health Survey, QEQ Versus Aging and QEQ Versus Sexual Intercourse Frequency).Quality of Erections Questionnaires versusInternational Index of Erectile Function SCORETotalr=0.73 p\<0.0001  Erectile Functionr=0.71 p\<0.0001  Orgasmic Functionr=0.51 p\<0.0001  Sexual Desirer=0.36 p\<0.0001  Intercourse Satisfactionr=0.64 p\<0.001  Overall Satisfactionr=0.73 p\<0.0001**RAND 36-Item Health Survey Score**Total**r=0.40 p\<0.0001**  Physical Functioningr=0.37 p\<0.0001  Role Limitations Due Physical Problemsr=0.34 p\<0.0001  Role Limitations Due Emotional Problemsr=0.20 p=0.0042  Vitalityr=0.23 p=0.0010  General Mental Healthr=0.23 p=0.0012  Social Functioningr=0.19 p=0.0059  Bodily Painr=0.14 p=0.0430  General Health Perceptionsr=0.38 p\<0.0001**Participants Age**QEQ scorer=-0.32 p\<0.0001**Sexual Intercourse Frequency**QEQ scorer=0.45 p\<0.0001

When the sample was stratified according to ED severity, as measured by the IIEF erectile function domain, significant differences were also observed between QEQ scores of non-ED and mild-to-severe ED men. The mean QEQ score difference for ED severity was 16.8 points. All values are given in [Table-5](#t5){ref-type="table"}.

Table 5Correlation between Quality of Erections Questionnaires Score and Erectile Dysfunction (ED) degree.GradeScoreNMean QEQMedian QEQMin-MaxSDp**Normal**26-303891.1295.8258.33-10011.22\<0.001**Mild ED**22-252269.1268.7529.16-10018.92**Mild-To-Moderate ED**17-212359.4262.508.33-10025.35**Moderate ED**11-163839.0337.500-10024.13**Severe ED**1-107123.8812.500-10028.61

The correlation between the QEQ and RAND-36 scores was r=0.40, p\<0.0001; the domain details are given in [Table 4](#t4){ref-type="table"}. The comparison of the scores of the respondents within the same ED severity range according to the IIEF erectile function domain score revealed a difference between non-ED (mean total RAND-36 score 85.96%) and ED patients (mean total RAND-36 score 64.86%) for p\<0.001 ([Table-6](#t6){ref-type="table"}). Additionally, there were differences between the RAND-36 general health perception of mild ED and moderate ED patients and between the scores of mild Ed and severe ED patients for p\<0.0001. No statistical difference was found between the other ED patient groups (mild to severe).

Table 6Correlation between RAND 36-Items Health Survey (RAND) and Erectile Dysfunction (ED) Grade According International Index of Erectile Function (IIEF).GradeScoreNMean RANDMedian RANDMin-MaxSDPIIEF Normal26-303885.96%88.27%60.71-98.19%8.66\<0.001IIEF Mild ED22-252273.12%76.60%35-94.03%14.51nsIIEF Mild-to-Moderate ED17-212362.09%66.67%16.81-93.43%20.58nsIIEF Moderate ED11-163862.81%66.67%29.72-90.83%18.21nsIIEF Severe ED1-107161.42%62.92%8.75-92.92%22.61ns[^4]

Regarding the age of the respondents, the QEQ score was inversely proportional to age (r=-0.32 p\<0.0001). The reported frequency of sexual intercourse correlated with the QEQ scores (r=0.45, p\<0.0001).

DISCUSSION
==========

The use of questionnaires in ED research and evaluation is supported by arguments such as better ED symptom evaluation and treatment response ([@B9], [@B17]), greater rate of detection when compared to isolated questions ([@B19]) and improvement of communication between health professionals and patients about a subject still surrounded by "taboos", like impotency ([@B21]).

However, their supporters and critics are as many as the varied options of questionnaires. In clinical studies, the IIEF remains the gold standard ([@B10], [@B11]) despite its limitations: length and non-specificity to sexual performance, since it does not distinguish ED from premature ejaculation or alterations in sexual desire ([@B11]). The IIEF-5 complies with the health consensus guidelines regarding the evaluation of sexual performance in the previous 6 months ([@B22]). However, studies indicate a high ceiling effect, that is, a maximal score in 50% of the sample that impairs clinical assessment ([@B12], [@B23]). They also point out is use being limited to clinical practice because of the time period it covers ([@B11]).

The study sample was similar to those of other epidemiological studies, with a mean age of 53.3 years and association of ED with chronic diseases ([@B1], [@B6], [@B24]). In agreement with Araújo et al., 2004 ([@B25]), we also observed poorer erection with aging. Regarding ethnicity, white race predominated (p=0.007), which agrees with the general population of Southeast Brazil ([@B26]), where most of the population self-reported to be white or of European ancestry.

Non self-reported ED male infertility out-patients were intentionally included in the study to fill the patient gap in the QEQ development and validation in English. Only 1.25% of the patients studied by Porst et al. 2007 did not present ED or presented mild ED according to the IIEF classification ([@B13]).

The Portuguese version of the QEQ filled in this gap, since we obtained good correlations both in IIEF mild ED patients as well as non-ED patients. Additionally, the Portuguese QEQ version yielded psychometric properties similar to those of the original English version, with high internal consistency and high stability between test and retest.

An ED patient subgroup was absent in the retest. To better understand this fact, we investigated the causes of absence. Our hypotheses included lack of financial means and/or low education level that might have made access to a retest difficult, neither of which was confirmed by statistical analysis. Statistical significance was observed only for self-reported hypercholesterolemia between groups, which was interpreted as a random result without any clinical correlation.

The use of the QEQ Portuguese version is recommended for the evaluation of the response of Brazilian men to ED treatment based on its excellent psychometric properties and its easy and rapid application. On responding the QEQ, the patients do not need to recall each of the aspects involved in sexual intercourse, but rather the quality and satisfaction with their erections in the previous month ([@B11], [@B13]).

The current version of the QEQ deals with the patients' perspective by including physical, psychological and social wishes ([@B10], [@B11], [@B14], [@B27], [@B28]) and sexual satisfaction. Patients with mild ED according to the IIEF classification may be rather dissatisfied while patients with severe ED may not be dissatisfied. The QEQ has the power to discriminate patients dissatisfied with their erection and thus driven to follow the proposed treatment ([@B13], [@B15]).

The impact of sexual dysfunction on QoL has been demonstrated by various studies ([@B29]-[@B34]). The expectation of a significant correlation between QoL and ED severity has not been confirmed. A significant difference in QoL was observed only in self-reported ED men, followed by non-ED infertile men. Only the general health perception subdomain of the RAND-36 presented significant difference between mild ED and moderate ED and between mild ED and severe ED patients.

In our sample, this correlation may have been influenced by the global evaluation of the patients. We point out that other factors besides ED may have affected the QoL of the studied population such as urinary incontinence, aches and osteoarticular pains. Additionally, at the time of evaluation, the mean ED length of time before complaint was 4.9 years (min 0.3 and max. 25 years) and the mean age of ED respondents was 57 years old.

The questionnaire scores correlated with the effects on QoL only in ED patients in comparison to non-ED patients, which was expected considering that non-ED patients presented fewer comorbidities such as diabetes, dyslipidemia and hypertension (p\<0.001) and lower rates of alcoholism (p=0.01). However, the comparison of the QoL of mild-to-severe ED patients, according to the IIEF, gave similar and non significant values in relation to QoL measured with the RAND-36. We attributed this fact to the time elapsed since the beginning of the symptoms and the moment of evaluation and the patients' "adaptation" to their condition.

Studies have demonstrated the existence of psychological mechanisms that affords a well-being feeling to individuals even in adverse conditions. Generally, after three months, the individuals can interpret negative events such as the permanence of ED in a way that allows them to overcome it and minimize its impact on their QoL. This psychological transformation occurs unconsciously and automatically. Evidence shows that around the age of 60, negative events are overcome and even reconstructed even faster probably as a result of emotional learning over the years of life ([@B35]).

In fact, it has been described that only a small number of ED patients seek treatment spontaneously ([@B36]-[@B38]). In Brazil, only 21% of men with some form of sexual dysfunction seek specialized counseling and treatment ([@B39]), among which 30-57% of those who start treatment stop using ED medication ([@B40]-[@B42]).

The patients' lack of initiative to seek treatment is justified by a lack of perception of the severity of the disease and also because they consider ED a minor problem ([@B37],[@B39]). We believe that these justifications agree with the action of a psychological mechanism that minimizes the impact of ED on the QoL.

Van Damme-Ostapowicz, 2012 ([@B43]) reported a significant correlation between disease acceptance and better QoL indexes measured with specific questionnaires. Gades, 2009 ([@B44]) found evidence that despite the greater incidence of ED and greater functional loss with aging, the perception of ED as a problem tends to be minimized and despite the loss of QoL, dissatisfaction is little reported. Datta, 1989 ([@B45]) reported similar results in chronic diseases when the time elapsed allowed the patients to adapt to the loss of specific functions.

A study by Lindau et al., 2010 ([@B46]) revealed a correlation between better general health scores with sexual satisfaction in men and women and proposed using this correlation to improve treatment adherence and the modification of hazardous habits such as smoking.

While in men the erectile function and sexual satisfaction are affected by cardiovascular diseases, diabetes and prostate cancer, in women sexual satisfaction is situational and depends on the partner. Elderly men are more sexually active than women of similar age. In the 57-64 age group, 76.7% of the men and only 35.9% of the women reported interest in sex.

The general QoL questionnaire used in this study, RAND-36, has questions similar to those of the SF-36, which has already been translated to Portuguese and validated in Brazil ([@B47]), but has a simpler score developed by the International Resource Center for Health Care. The RAND-36 properties and design have good reproducibility, validity and susceptibility to alterations ([@B16]).

CONCLUSIONS
===========

The Portuguese version of the QEQ presented high internal consistency and excellent stability between test and retest (r=0.82), in addition to good psychometric properties. It also presented strong correlations with the IIEF ED severity classification in the erectile function domain, which stimulates its use in further studies of the Brazilian population.

Differences in QoL as measured with the RAND-36 were observed only among patients with normal erectile function and those who complained about ED. Our study did not demonstrate a statistically significant association between ED severity and QoL worsening.
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